IN the preceding paper (Darcy, 1960) a study was presented of a rat serum a-globuhn, giving its level in the normal animal at various ages, and the increase in this level which occurs during pregnancy and fasting. The main purpose of the present paper is to compare these results with the levels reached during tumour growth. It was hoped to obtain, at the same time, some light on the biological role of this protein which appears so closely related to tissue growth and regeneration (Darcy, 1957) .
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MATERIALS AND METHODS
Anima18.-Male rats were used throughout and, except where otherwise stated, were of the C.B. stock previously described (Darcy, 1960) . The inbred August strain rats were used for transplantation of two tumours which arose in that strain. Transplantation was performed by means of a trochar through a I cm. incision in the flank which was closed with a single Michel's chp. The C.B. rats used for transplantation were between 6 and 8 weeks of age. Benzpyrene sarcomas were induced by simflarly implanting a small pellet of the carcinogen and waiting 4 to 6 months. Butter yellow hepatomas were induced by feeding this substance (4-dimethylaminoazobenzene) as 0-06 per cent of the diet (which contained 20 per cent protein) ; the tumours appeared in about 8 months. Bleeding was performed under the conditions described in the preceding paper. All operations were carried out using ether anaesthesia.
Measurement of serum protein.
-Both the specific a-globulin and the total serum proteins were measured by the methods described in the preceding paper.
RESULTS

Walker tumour
The growth of this tumour in the C.B. rats was extremely rapid and was usuaRy lethal in 3 weeks. Two experiments with this tumour are shown in Fig. 1 . In each experiment a batch of 12 C.B. rats of the same age. was implanted at one session, and at the indicated intervals thereafter two rats from the batch were bled and their tumours removed and weighed. Two of the 12 rats were kept as controls : in the first experiment they were untreated and bled at I and 4 days ; in the second experiment they were sham-operated, an empty trochar being inserted, and both were bled at 1 day after the operation.
The first point of interest in the graphs is that the level of the specific protein in the serum of the tumour-bearing rats was already about three and a half times the level of the controls at 24 hours after the operation. Sham-operation of the controls did not appear to have any effect (the normal level for these rats is about 0-24 units/ml.). From 24 hours onwards the specific protein increased in the tumour-bearing rats, although at a reduced rate. The rate increased again starting at about 8 days after transplantation, by which time the tumours weighed between 15 and 36 g. The level of specific protein reached at 12 days after transplantatioii was 21 times that of the controls in Experiment I and 14 times that of the controls in Experiment 2.
While there is a general correspondence between the size of the tumour and the level of the specific protein in the blood, it is not a close one. This can be seen from the shape of the two curves in Experiment 1, and from a comparison .r- FLirthermore it is known that August rats have a low capacity for protein svnthesis and growth compared with C.B. rats (Elson, 1958) . Two of the rats (4 and 6) did not develop tumours during the period under observation. Their serum level of the specific protein remained well within the normal range (0-245, S.D. ± 0-069 ; cf. Darcy, 1960) . Of the remaining five rats, two (2 and 7) had tumours when examined 5 months after implantation of the carcinogen. For rat 2 the tumour was still rather small (3-2 CM.2) and the specific protein low (0-42), while in rat 7 the tumour was already large (26 CM.2) and the specific protein high . At six months the tumour in rat 2 had grown considerably (20-4 CM.2) and the specific protein had increased correspondingly (to 3-84) . By 7 months the three remaining rats had tumours ; in rat 5 the tumour was small (I CM.2) and its specific protein only 0-44, whereas in rats I and 3 the tumours were 25-8 and 56-5 CM.2 respectively and the specific protein 3-35 and 2-84 respectively.
Two main conclusions can be drawn from these results. The first is that tumours of small but quite important size, in relation to the host's size, can exist in the body without causing the level of specific protein in the serum to rise appreciably. In short, for this particular host-tumour situation the level of specific protein in the serum would be useless as a diagnostic tool. It is interesting to compare it with the Walker tumour in the same animals, where the titre increases 3 to 4-fold within a day of transplantation. The difference may lie in the different speed of growth of the two kinds of tumour, although this may not be the only cause.
In the period before tumours appeared the level of the specific protein in the serum was higher than in normal rats. For example, at 3 months after implantation the average was 0-40 units/ml. compared with 0-245 in the normal rat. It would be rash, however, to ascribe this to the carcinogenic process, for such an increase might be produced by many stresses, e.g. slight overcrowding in the cages, mild infections, the heart puncture, etc. Furthermore, rat 1, seems to have developed its tumour without any such preliminary increase.
The second conclusion is that the specific protein in the serum increases greatly with a second type of induced tumour, this time a sarcoma. Furthermore, the increase is again roughly in proportion to the size of the tumour, although the fit is by no means exact. An exact fit would not be expected because we are here dealing, not with a single homogeneous tumour like the August PWA.2, but with a group of independent sarcomas each with its own growth rate and other characteristics. The mean size of the 4 large tumours in the table was 32-2 CM.2 Doubling this quantity gives the approximate weight in grams. The mean specific protein level of these four tumours was 3-41. This result is comparable with that for the Walker tumour.
The total serum proteins were determined for the blood of other rats bearing large benzpyrene sarcomas, averaging about 40CM.2 The average value was 5-19 g.1100 ml. which is relatively high compared with that for advanced Walker tumours (4-64). The value in normal rats is about 5-8. The ratio of specific protein to total protein was variable, for example in three rats whose tumours measured 15-4, 19-5 and 20-7 CM.2, the specific protein was 0-90, 1-01 and 4-26 respectively and the ratios of specific to total protein (X 100) were 17-3, 19-4 and 66-4 respectively. The specific protein and the " K " lines
In a comparison of cancer serum with normal serum in the rat (Darcy, 1955) using the Ouchterlony gel diffusion technique, it was reported that the cancer sera could be distinguished by the presence of precipitate bands which migrated ahead of the albumin band. These bands were called " K " lines. They were best seen when the antiserum was against normal rat serum. In the present study it was found that one of these bands was caused by the specific protein ; furthermore it was the most prominent one and the one given by most antisera. The K line phenomenon in this case is easy to interpret: the higher concentration of the specific protein in the cancer serum causes its band to move from its normal position in mid-spectrum to take up a position ahead of the albumin band which is usually the leading one for normal serum. The question of whether the change in the molecular size of the specific protein could also play a part will be examined in a later paper.
DiscUSSION
The results of this investigation confirm the earher semi-quantitative finding of a sharp increase in the serum of tumour-bearing rats of the specific a-globuhn under study. The normal adult level of this protein was previously found to be about 0-24 for C.B. male rats (all tumour-bearing rats used were males) and the highest level encountered for normal males was 0-87 at 1 week of age ; the highest level in females was about [1] [2] (Darcy, 1960 (Darcy, , 1957 .
Increases also occurred with tumours which were not necrotic, e.g. some of the August PWA.2 tumours. There simply remains the question of whether necrosis is a contributory factor to the increase in specific protein. Against this is the fact that homografts of normal tissue, which became necrotic, had little or no effect on the protein (Darcy, 1957) 
